The nucleotide sequences of 59 bla TEM genes encoding inhibitor-resistant TEM enzymes showed great genetic variability and were associated with different types of promoters. These findings led us to suggest an updated bla TEM gene nomenclature based on the origin of the bla TEM gene (bla TEM-1A , bla TEM-1B , bla TEM-1C , bla TEM-1D , bla TEM-1E , and bla TEM-1F ) and the promoter type.
The nucleotide sequences of 59 bla TEM genes encoding inhibitor-resistant TEM enzymes showed great genetic variability and were associated with different types of promoters. These findings led us to suggest an updated bla TEM gene nomenclature based on the origin of the bla TEM gene (bla TEM-1A , bla TEM-1B , bla TEM-1C , bla TEM-1D , bla TEM-1E , and bla TEM-1F ) and the promoter type.
An updated bla TEM gene nomenclature was recently proposed by Goussard and Courvalin on the basis of the sequences of structural bla TEM genes and their promoters then available (8) . Thus, bla TEM-1C was differentiated from bla and bla TEM-1B , and subgroups were defined and designated a, b, and c for a given bla TEM gene derivative, such as bla , bla , and bla TEM-33c , because of their relation to a certain number of nucleotide differences in their structural gene sequence. Upon first reading, this designation could be thought to be related to the fact that the genes are derived from bla TEM-1A , bla TEM-1B , or bla TEM-1C . However, upon closer reading, one can observe that it is sometimes related to the gene origin and at other times to the chronological appearance of the gene in the literature. Moreover, derivatives were also distinguished from each other by the type of their promoters, namely, the weak promoter P3 (C32 and G162) and the two strong overlapping promoters Pa and Pb (C32T and G162), and P4 (C32 and G162T), but this distinction was apparently not included in the gene designation (8) .
In a recent multicenter study, which we performed to assess the evolution of amoxicillin-clavulanate resistance in Escherichia coli, the single-strand conformation polymorphism-PCR method was used to screen the bla TEM genes which differed from the reference bla TEM-1A , bla TEM-1B , and bla TEM-2 genes (9). Sequencing performed as previously described (11) on these bla TEM derivatives and their promoters allowed us to identify new genetic features of bla TEM genes. We found bla TEM-1B genes with the two different strong promoters (Pa and Pb, P4), and three new bla TEM genes, namely, bla TEM-1D , bla TEM-1E , and bla TEM-1F (9) . In addition, among the 68 bla TEM genes which we have identified as encoding inhibitorresistant TEM (IRT) enzymes, 9 encoded new enzymes and 59 encoded previously described enzymes (9) . This article focuses specifically on the nucleotide sequences of these 59 IRT-encoding genes whose great genetic variability, which is shown in Table 1 , justifies a new nomenclature of bla TEM genes based on the origin of the gene (i.e., bla TEM-1A , bla TEM-1B , bla TEM-1C , bla TEM-1D , bla TEM-1E , or bla TEM-1F ) and the type of promoter.
Among the 17 bla TEM-30 genes of this study, seven groups could be defined by taking into account the bla TEM gene from which they were derived and their promoter type. One gene (strain 701055) was derived from bla TEM-1A and possessed the P3 promoter, whereas two others (representative strain 813014), which also originated from bla TEM-1A possessed the Pa and Pb promoters. Subsequently, we suggest that these genes be designated bla TEM-30a (P3) and bla TEM-30a (Pa/Pb), respectively. Another bla TEM-30 gene (strain 614131) was derived from bla TEM-1D but had the strong Pa and Pb promoters instead of the weak P3 promoter. We suggest designating this gene bla TEM-30d (Pa/Pb). Six other bla TEM-30 genes (representative strain 610087) were derived from bla TEM-1F and could be called bla TEM-30f (P4). The seven remaining bla TEM-30 genes all came from bla TEM-1B , but three of these genes (representative strain 803170) had promoter P3, three others (representative strain 806162) had promoters Pa and Pb, and one (strain 811006) had promoter P4. We suggest calling these genes bla TEM-30b (P3), bla TEM-30b (Pa/Pb), and bla TEM-30b (P4), respectively.
The three bla TEM-34 genes displayed three different nucleotide sequences. The first one (strain 609012) was derived from bla TEM-1A with promoters Pa and Pb and could be called bla TEM-34a (Pa/Pb), whereas the second one (strain 811069) was derived from bla TEM-1B and also had promoters Pa and Pb and could subsequently be called bla TEM-34b (Pa/Pb). The third one (strain 702065) was derived from bla TEM-1F and could be called bla TEM-34f (P4).
The same principle of nomenclature was applied to the other bla TEM genes (bla TEM-33 , bla , bla TEM-36 , bla TEM-37 , bla TEM-38 , bla TEM-39 , and bla TEM-40 ) as indicated in Table 1 .
When we compared the nucleotide sequences of all these genes to those of the corresponding previously described genes, we found that in some cases the previously published genes corresponded to bla TEM-30b (Pa/Pb), bla TEM-30f (P4), bla TEM-34f (P4), bla TEM-35f (P4), and bla TEM-36f (P4) (6, 11) . Only one specimen was identified in our study for bla TEM-31 , bla TEM-33 , and bla TEM-38 genes. The nucleotide sequence of our bla TEM-31 gene was different from the one which had already been published but without its promoter sequence. However, both genes are derived from bla TEM genes that have not been identified yet (2) . Consequently, only the promoter type was specified in the designation of our bla TEM-31 gene ( Table 1) .
As indicated in Table 2 , the bla TEM-33 gene identified in this study differs from the three previously published genes (8, 11) . According to the bla TEM nomenclature we have now suggested, the bla TEM-33 genes that Goussard et al. called bla , bla , and bla TEM-33c are renamed bla TEM-33 (P3), bla TEM-33b (Pa/Pb) and bla TEM-33f (P4), because the first one was derived from a bla TEM gene that has not been named yet, the second one was derived from bla TEM-1B , and the third one was derived from bla TEM-1F .
In conclusion, the analysis of a large number of bla TEM genes led us to suggest an updated nomenclature of bla TEM genes. Thus, we think that designating a given bla TEM derivative with a number and suffix corresponding to the original bla TEM gene (1A, 1B, 1C, 1D, 1E, and 1F) and its promoter is more comprehensible than using the suffix a, b, or c, etc., in relation to their chronological appearance in the literature, which does not permit any deduction of the original bla TEM nucleotide sequence. In cases where the original gene has not yet been identified, we suggest that the suffix be omitted (for example, bla [P3]). Moreover, this study confirms what has previously been observed on a sporadic basis, namely, that IRT-encoding genes display strong promoters very frequently (51 of 59 in this study) (3-6, 9-11).
We thank R. Labia for helpful discussions. We are grateful to Hoechst Marion Roussel for financial support of this study.
